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A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR l . 1 36(a). In no event, however, may a reply be timely filed 
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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

2. Claims 13-15 and 19-22 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Japanese Patent 57-46048. 

JP '048 discloses a piston ring having at least one operating surface (near 6), an upper 
face 5 and a lower face 5. The surface has a flame sprayed layer (requiring it to be applied by 
HVOF is considered a process limitation in a product claim and is given little patentable weight). 
The upper and lower faces are at least partially trapezoidal in form due to portions 1 1 . The faces 
have a chrome protective layer. It is not clear if JP '048 discloses that the surface roughness is in 
the range required by the claims. However, it is not considered inventive to discover the 
workable or optimum ranges by routine experimentation absent the showing of criticality for 
such ranges. See In re AUer, 105 USPQ 233, 235 (CCPA 1955). 

3. Claims 16-18 are rejected under 35 U.S.C. 103(a) as being unpatentable over JP '048 as 
applied to claim 13 above, and further in view of Obara (2006/0040125). 

JP '048 does not appear to disclose the layering is carbide materials. Obara teaches a 
piston ring with a wear-coating on an operating surface. Obara teaches using a carbide material, 
which can include the materials of claim 17 (see paragraph 33). This coating offers excellent 
wear resistance as well as scuffing and peeling resistance and can be applied by a flame spray 
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technique (i.e. HVOF). The coating has a porosity of 8% or less, which would include 5% or 
less. It would have been obvious for one of ordinary skill in the art at the time the invention was 
made to use the carbide coating taught by Obara as the wear layer in JP '048 to provide excellent 
wear resistance as well as scuffing and peeling resistance. 

4. Claims 23-25 are rejected under 35 U.S.C. 103(a) as being unpatentable over JP '048 in 
view of Stong (RE39070). 

JP '048 discloses a piston ring and a method of making the rings. As seen in figures 6 
and 7, plural rings are stacked and a thermal sprayed material is applied to the operating surfaces 
(near 6 or 7). Part of the upper and lower surfaces of the rings is formed into a trapezoidal shape 
at 1 1 and a layer 5 is applied to these areas. It is not clear if the process is an HVOF process. 
Stong teaches art equivalent thermal spraying methods including HVOF (see col. 4, lines 35-38). 
It would have been obvious for one of ordinary skill in the art at the time the invention was made 
to use an HVOF method to apply the coating to the piston rings as such is a suitable method. 

Regarding claims 24 and 25, it is unclear if JP '048 discloses such ranges. However, it is 
not considered inventive to discover the workable or optimum ranges by routine experimentation 
absent the showing of criticality for such ranges. See In re Aller, 105 USPQ 233, 235 (CCPA 
1955). Therefore, it would have been obvious for one of ordinary skill in the art at the time the 
invention was made to make the layers with the claimed porosity, roughness, and thickness. 

Conclusion 

5. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. Stong, for example, also teaches a carbide coating for wear resistance on piston 
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rings. Also, Barbezat and Obara disclose some roughness ranges, although not given in terms of 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Alison K. Pickard whose telephone number is 571-272-7062. 
The examiner can normally be reached on M-F (10-7:30), with alternate Friday's off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Tricia Engle can be reached on 571-272-6660. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (BBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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